Sendai virus vector-mediated gene transfer of glial cell line-derived neurotrophic factor prevents delayed neuronal death after transient global ischemia in gerbils.
We have developed a cytoplasmic replicating virus vector of Sendai virus (SeV) that infects and replicates in most mammalian cells, including neurons, and directs high-level gene expression. To investigate the protective effect of SeV vector-mediated gene transfer of glial cell line-derived neurotrophic factor (GDNF) on the delayed neuronal death caused by transient global ischemia in gerbils, SeV vectors carrying either GDNF (SeV/GDNF) or enhanced green fluorescent protein gene (SeV/GFP) were stereotaxically microinjected into the lateral ventricle. Four days after injection, occlusion of the bilateral common carotid arteries for 5 min produced transient global forebrain ischemia. Treatment with SeV/GDNF significantly decreased the delayed neuronal death of the hippocampal CA1 pyramidal neurons observed 6 days after the operation. TUNEL staining demonstrated that SeV/GDNF treatment markedly reduced the number of apoptotic cells in the hippocampal CA1 neurons, indicating that SeV/GDNF treatment prevented apoptosis. Furthermore, delayed neuronal death on the contralateral side of the hippocampal CA1 was also prevented to a similar extent as that on the ipsilateral side. These results suggest that SeV/GDNF prevents the delayed neuronal death induced by ischemia and is potentially useful for gene therapy for stroke.